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Introduction

7KLV�SDSHU�GHVFULEHV�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�WUDIILF�PRQLWRULQJ�V\VWHP
IRU�SURYLQFLDO�KLJKZD\V�LQ�0DQLWRED��IRUPDOO\�QDPHG�WKH�0DQLWRED�+LJKZD\�7UDIILF
,QIRUPDWLRQ�6\VWHP��0+7,6����(VWDEOLVKHG�LQ�������WKH�0+7,6�LV�D�SDUWQHUVKLS�EHWZHHQ
0DQLWRED�+LJKZD\V�DQG�7UDQVSRUWDWLRQ��0+7��DQG�WKH�8QLYHUVLW\�RI�0DQLWRED�7UDQVSRUW
,QIRUPDWLRQ�*URXS�IRU�WKH�FROOHFWLRQ��DQDO\VLV��DQG�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�DERXW
WUDIILF�PRYHPHQW�RQ�0DQLWRED�KLJKZD\V���7KH�FRPELQDWLRQ�RI�0+7¶V�WHFKQLFDO�H[SHUWLVH�LQ
WUDIILF�GDWD�FROOHFWLRQ�DORQJ�ZLWK�XQLYHUVLW\�VWXGHQWV�DQG�IDFXOW\¶V�GHYHORSPHQWDO�UHVHDUFK
IRFXV�KDV�FUHDWHG�DQ�LQQRYDWLYH�WUDIILF�LQIRUPDWLRQ�V\VWHP�WKDW�FRQWLQXHV�WR�HYROYH�

)LUVW��WKLV�SDSHU�ZLOO�GLVFXVV�WKH�GHYHORSPHQW��RSHUDWLRQV��DQG�PHWKRGRORJLHV�RI�WKH
0+7,6�LQFOXGLQJ������WKH�SDUWQHUVKLS�EHWZHHQ�0+7�DQG�WKH�8QLYHUVLW\�RI�0DQLWRED�����
0+7,6�UHVSRQVLELOLWLHV�SHUWDLQLQJ�WR�WUDIILF�LQIRUPDWLRQ�GHOLYHU\��DQG�����0+7,6�GDWD
DQDO\VLV�SULQFLSOHV�DQG�WHFKQLTXHV�IRU�$YHUDJH�$QQXDO�'DLO\�7UDIILF��$$'7��HVWLPDWHV�IURP
SHUPDQHQW�FRXQWLQJ�VWDWLRQV�DQG�WKH�H[SDQVLRQ�RI�VKRUW�SHULRG�YROXPH�FRXQWV���6HFRQGO\�
WKLV�SDSHU�ZLOO�SUHVHQW�FXUUHQW�HQKDQFHPHQWV�WR�WKH�0+7,6�LQ�WKH�DUHDV�RI�$$'7
HVWLPDWLRQ�PHWKRGRORJLHV��TXDOLW\�FRQWURO�WHFKQLTXHV��DQG�WUXFN�LQIRUPDWLRQ�GDWD�FROOHFWLRQ�
7KLV�SDSHU�ZLOO�GHPRQVWUDWH�WKH�GHYHORSPHQWV�DQG�FXUUHQW�ZRUN�FRQGXFWHG�E\�807,*�LQ
WKH�DUHD�RI�WUDIILF�PRQLWRULQJ�DQG�WUDQVSRUWDWLRQ�V\VWHP�DQDO\VLV�



Characteristics of the Manitoba Highway Network

7KH�3URYLQFH�RI�0DQLWRED�LV�ORFDWHG�LQ�WKH�SUDLULH�UHJLRQ�RI�:HVWHUQ�&DQDGD���0DQLWRED
KDV�SRSXODWLRQ�RI�RQH�PLOOLRQ��ZLWK�QHDUO\�WKUHH�TXDUWHUV�RI�WKH�SRSXODWLRQ�ORFDWHG�LQ�DQG
DURXQG�WKH�UHJLRQ�VXUURXQGLQJ�WKH�&LW\�RI�:LQQLSHJ���0DQLWRED
V�KLJKZD\�QHWZRUN�FRQVLVWV
RI��������NLORPHWHUV�RI�SURYLQFLDO�WUXQN�KLJKZD\V�DQG�SURYLQFLDO�URDGV�ZLWK�WKH�PDMRULW\
ORFDWHG�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�SURYLQFH�

The Prairie Region�HQFRPSDVVHV�WKH�SURYLQFHV
RI�6DVNDWFKHZDQ�DQG�0DQLWRED�DORQJ�ZLWK�1RUWK
'DNRWD�DQG�0LQQHVRWD�6WDWHV�

0DQLWRED
V�KLJKZD\V�DUH�JHQHUDOO\�FRQVLGHUHG�WR�EH�ORZ�YROXPH�URDGV�ZLWK�WKH�H[FHSWLRQ
RI�PDMRU�URXWHV�VXFK�DV�WKH�7UDQV�&DQDGD��<HOORZ�+HDG��DQG�3HULPHWHU�KLJKZD\V�
1RWDEO\��KDOI�RI�0DQLWRED¶V�KLJKZD\V�KDYH�DYHUDJH�WUDIILF�YROXPHV�RI�OHVV�WKDQ����
YHKLFOHV�SHU�GD\�

Winnipeg



Background

The University of Manitoba Transport Information Group

7KH�8QLYHUVLW\�RI�0DQLWRED�7UDQVSRUW�,QIRUPDWLRQ�*URXS��807,*��LV�D�WHDP�ZKRVH�SULPDU\
REMHFWLYH�LV�WR�DGRSW�LQIRUPDWLRQ�WHFKQRORJ\�IRU�WUDQVSRUWDWLRQ�DQDO\VHV���807,*�FRQWLQXHV
WR�GHYHORS�LWV�H[SHUWLVH�LQ�WUDIILF�GDWD�SURFHVVLQJ�DQG�EXLOGLQJ�WUDQVSRUW�GDWDEDVHV�LQ�D�*,6
HQYLURQPHQW�WR�SURYLGH�PHDQLQJIXO�LQIRUPDWLRQ�WR�WUDQVSRUWDWLRQ�SODQQLQJ�SURIHVVLRQDOV�
2YHU�WKH�SDVW�ILYH�\HDUV��807,*�KDV�HPSOR\HG�PRUH�WKDQ�ILIWHHQ�JUDGXDWH�DQG
XQGHUJUDGXDWH�VWXGHQWV�LQ�YDULRXV�FDSDFLWLHV���807,*�KDV�ZRUNHG�IRU�WKH�86�)HGHUDO
+LJKZD\�$GPLQLVWUDWLRQ��7UDQVSRUW�&DQDGD��&LW\�RI�:LQQLSHJ��SULYDWH�FRQVXOWLQJ�ILUPV��DQG
YDULRXV�WUXFNLQJ�RUJDQL]DWLRQV�LQ�DGGLWLRQ�WR�0+7�

MHT -UMTIG Partnership1

7KH�0+7�807,*�SDUWQHUVKLS�LV�WKH�UHVXOW�RI�D�SURFHVV�WKDW�EHJDQ��ZKHQ�WKH�8QLYHUVLW\�RI
0DQLWRED�7UDQVSRUW�,QVWLWXWH�ZDV�FRPPLVVLRQHG�LQ�WKH�IDOO�RI������WR�GHVLJQ�D�WUDIILF
PRQLWRULQJ�V\VWHP�WR�VHUYLFH�WKH�QHHGV�RI�0DQLWRED�+LJKZD\V�DQG�7UDQVSRUWDWLRQ���0+7
ZDV�FRQFHUQHG�DERXW�FRVWO\�DQG�LQIOH[LEOH�PDLQIUDPH�EDVHG�GDWD�SURFHVVLQJ�SURFHGXUHV�
DFFXUDF\��DQG�UHOLDELOLW\�RI�GDWD�VXPPDULHV��ORQJ�ODJ�WLPH�EHWZHHQ�GDWD�FROOHFWLRQ�DQG�WKH
DYDLODELOLW\�RI�UHSRUWV��DQG�LVRODWLRQ�IURP�0+7
V�WUDIILF�GDWD�QHHGV���7KH�UHVXOWLQJ�GRFXPHQW�
�'HVLJQ��'HYHORSPHQW��DQG�,PSOHPHQWDWLRQ�RI�D�7UDIILF�0RQLWRULQJ�6\VWHP�IRU�0DQLWRED
+LJKZD\V�DQG�7UDQVSRUWDWLRQ��ZDV�VXEPLWWHG�PDNLQJ����UHFRPPHQGDWLRQV�WRZDUGV
FUHDWLQJ�DQ�HIIHFWLYH�WUDIILF�LQIRUPDWLRQ�V\VWHP�

)XUWKHU�GLVFXVVLRQV�EHWZHHQ�0+7�DQG�WKH�8QLYHUVLW\�RI�0DQLWRED�OHG�WR�WKH�VXEPLVVLRQ�RI
D�FRQFHSWXDO�RXWOLQH�LQ�ZKLFK�D�FR�RSHUDWLYH�YHQWXUH�WR�RSHUDWH�D�QHZ�WUDIILF�LQIRUPDWLRQ
V\VWHP�ZDV�SURSRVHG���7KH�8QLYHUVLW\�EURXJKW�LWV�VWURQJ�NQRZOHGJH�EDVH��DQDO\WLFDO
FDSDELOLW\��DQG�LQQRYDWLYH�WKLQNLQJ�ZKLOH�0+7�FRQWULEXWHG�LWV�H[SHUWLVH�LQ�GDWD�FROOHFWLRQ�
V\VWHP�PDQDJHPHQW��DQG�DGPLQLVWUDWLRQ���7KH�8QLYHUVLW\�ZRXOG�EH�UHVSRQVLEOH�IRU�GDWD
DQDO\VLV��SUHSDUDWLRQ�RI�DQQXDO�UHSRUWV��DQG�DVVHVVLQJ�GDWD�QHHGV��ZKLOH�0+7�ZRXOG
UHPDLQ�UHVSRQVLEOH�IRU�RYHUDOO�PDQDJHPHQW��VHWWLQJ�SROLF\��DQG�GDWD�FROOHFWLRQ�

                                                          
��/XFDV��%ULDQ����'HVLJQ��'HYHORSPHQW��DQG�,PSOHPHQWDWLRQ�RI�WKH�0DQLWRED�+LJKZD\�7UDIILF�,QIRUPDWLRQ�6\VWHP���0��6F��7KHVLV�
8QLYHUVLW\�RI�0DQLWRED��2FWREHU�������



MHT Benefits:
♦ 6WDWH�RI�WKH�DUW�WUDIILF�LQIRUPDWLRQ�V\VWHP
♦ *UHDWHU�GHSWK�DQG�GHWDLO�LQ�WKH�DQDO\VLV�RI�WUDIILF�GDWD
♦ /RZHU�FRVWV
♦ 'HYHORSPHQW�RI�ZHOO�WUDLQHG�IXWXUH�SHUVRQQHO
♦ 6WDIILQJ�DQG�SURJUDP�IOH[LELOLW\

University of Manitoba Benefits:
♦ ([FHOOHQW�GDWD�VRXUFH�IRU�UHVHDUFK
♦ ([FHOOHQW�WUDLQLQJ�JURXQG�IRU�VWXGHQWV
♦ )XQGV�WR�DVVLVW�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV
♦ 3URIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV

7KH�GHWDLOHG�SURSRVDO�GRFXPHQW���6\VWHP�6SHFLILFDWLRQV���ZDV�DFFHSWHG�E\�0+7�UHVXOWLQJ
LQ�DQ�DJUHHPHQW�EHWZHHQ�0+7�DQG�WKH�8QLYHUVLW\�VLJQHG�LQ�$XJXVW��������'HYHORSPHQW�RI
WKH�0+7,6�SURFHHGHG�RYHU�WKH�IROORZLQJ�PRQWKV���7KH�ILUVW�DQQXDO�UHSRUW���7UDIILF�RQ
0DQLWRED�+LJKZD\V��������ZDV�SURGXFHG�LQ�-XO\������ZLWK�VXEVHTXHQW�DQQXDO�UHSRUWV
FRPSOHWHG�\HDUO\���2WKHU�VSHFLDO�UHSRUWV�RQ�YHKLFOH�NLORPHWHUV�RI�WUDYHO�DQG�WUXFN�WUDIILF
ZHUH�DOVR�SURGXFHG�WR�FRPSOHPHQW�WKH�DQQXDO�UHSRUWV�



Information Delivery Principles2

7KH�PRVW�LPSRUWDQW�FRPSRQHQW�RI�WKH�0+7,6�LV�WKH�LQIRUPDWLRQ�GHOLYHU\�WR�WKH�XVHUV���7KH
IXQGDPHQWDO�SULQFLSOH�RI�WKH�0+7,6�LV�WKDW�WKH�HQWLUH�V\VWHP�PXVW�EH�XVHU�GULYHQ���7KDW�LV�
WKH�V\VWHP�PXVW�EH�UHVSRQVLYH�WR�WKH�XVHU
V�QHHGV���7KLV�PHDQV�WKDW�WKH�FRQWHQW�RI�DOO
UHSRUWV�SURGXFHG�E\�WKH�0+7,6�PXVW�PHHW�WKH�XVHU
V�LQIRUPDWLRQ�UHTXLUHPHQWV��DQG�DOVR
WKDW�WKH�UHSRUWV�DUH�HDVLO\�DFFHVVLEOH�WR�DOO�XVHUV�ZKR�UHTXLUH�WKHP��LQ�DQ�HDV\�WR�XVH
IRUPDW��DQG�DUH�DYDLODEOH�LQ�D�WLPHO\�PDQQHU�

$OO�UHSRUWV�IROORZ�WKH�SULQFLSOHV�RI�UHVSRQVLYHQHVV�WR�QHHG��WUXWK�LQ�GDWD��DQG�FRQVLVWHQW
SUDFWLFH�ZKLOH�PDLQWDLQLQJ�EDVH�GDWD�LQWHJULW\�

Responsive to need:
♦ 3URYLGH�LQIRUPDWLRQ�UHTXLUHG�E\�XVHUV
♦ )ROORZ�FRQYHQLHQW��HDV\�WR�XVH�IRUPDW�WKDW�PHHWV�XVHUV
�QHHGV
♦ +DQGOH�UHTXHVWV�IRU�LQIRUPDWLRQ�TXLFNO\
♦ 3URYLGH�WLPHO\�LQIRUPDWLRQ��L�H��QRW�RXWGDWHG�

Truth-in-data:
♦ 'RFXPHQW�DQG�GLVFORVH�PHWKRGV�XVHG�IRU�GDWD�VDPSOLQJ�DQG�H[SDQVLRQ
♦ 'HVFULEH�WKH�PHWKRGV�XVHG�WR�FROOHFW�DQG�SURFHVV�WKH�LQIRUPDWLRQ�SUHVHQWHG
♦ 3URYLGH�HVWLPDWHV�RI�WKH�DFFXUDF\�RI�DOO�VWDWLVWLFV

Consistent practice:
♦ $GRSW�VWDQGDUG�PHWKRGV�RU�SUHVV�IRU�VWDQGDUGV�WR�EH�HVWDEOLVKHG
♦ &RQIRUP�WR�VWDQGDUG�SUDFWLFH��$$6+72��$670��)+:$�VWDQGDUGV�

Base data integrity:
♦ 6FUHHQ�UDZ�GDWD�IRU�HUURUV�DQG�DQRPDOLHV
♦ 'DWD�PD\�EH�DFFHSWHG�RU�UHMHFWHG�EXW�QRW�DGMXVWHG

                                                          
��&OD\WRQ��/XFDV��DQG�$ODP���6\VWHP�6SHFLILFDWLRQV���8QLYHUVLW\�RI�0DQLWRED�7UDQVSRUW�,QIRUPDWLRQ�*URXS��$XJXVW������



Reporting Methods

Help Desk
7KH�807,*�+HOS�'HVN�DVVLVWV�XVHUV�ZKR�GR�QRW�KDYH�,QWHUQHW�DFFHVV�RU�ZKR
QHHG�DVVLVWDQFH�XVLQJ�LW���+HOS�'HVN�VWDII�JHQHUDWH�DQG�VHQG�FRSLHV�RI�UDZ�GDWD
DQG�WDEXODWHG�GDWD�YLD�ID[�RU�PDLO���7KH�+HOS�'HVN�VHUYLFHV�UHTXHVWV�IURP�0+7
VWDII��HQJLQHHULQJ�FRQVXOWDQWV��DQG�WKH�JHQHUDO�SXEOLF�

Annual Reports
7KH�DQQXDO�SXEOLFDWLRQ���7UDIILF�RQ�0DQLWRED�+LJKZD\V���SURYLGHV�KLVWRULFDO
VWDWLVWLFV�DQG�DQDO\VLV�IRU�WKH�HQWLUH�SURYLQFH���7KH�UHSRUW�SUHVHQWV�GHWDLOHG
LQIRUPDWLRQ�DERXW�WUDIILF�YROXPHV�DW�DOO�SHUPDQHQW�FRXQWHU�VWDWLRQV�LQ�WKH�SURYLQFH
LQFOXGLQJ�JUDSKV�GHSLFWLQJ�DYHUDJH�KRXUO\��PRQWKO\��DQG�\HDUO\�YDULDWLRQV�
6XPPDUL]HG�E\�KLJKZD\��HVWLPDWHV�RI�EDVLF�WUDIILF�VWDWLVWLFV��$YHUDJH�$QQXDO�'DLO\
7UDIILF��$YHUDJH�6XPPHU�'DLO\�7UDIILF����WK�+LJKHVW�+RXU��DQG�SHUFHQWDJHV�RI
WUXFNV��IRU�ORFDWLRQV�DFURVV�WKH�SURYLQFH�EDVHG�RQ�VKRUW�WHUP�FRXQWV���7KH�UHSRUW
GRFXPHQWV�DOO�PHWKRGRORJLHV�DQG�LQFOXGHV�UDZ�GDWD�IURP�VKRUW�SHULRG�FRXQWV�

Internet-Online Traffic Report System
$OO�LQIRUPDWLRQ�FDQ�EH�DFFHVVHG�WKURXJK�WKH�,QWHUQHW��7KH�0+7,6�2QOLQH�7UDIILF
5HSRUW�6\VWHP�RQ�WKH�,QWHUQHW�KDV�SURYLGHG�GHWDLOHG�WUDIILF�VWDWLVWLFV�IRU�HDFK
VWDWLRQ�DQG�WDEXODU�GDWD�WR�XVHUV�VLQFH��������3UHVHQWO\��XVHUV�FDQ�UHTXHVW
LQIRUPDWLRQ�E\�VSHFLI\LQJ�D�VWDWLRQ�QXPEHU�RU�E\�VHOHFWLQJ�D�ORFDWLRQ�E\�FOLFNLQJ�DQ
RQ�VFUHHQ�KLJKZD\�PDS���&RQWLQXLQJ�XSJUDGLQJ�LQFOXGHV�WKH�FXUUHQW�GHYHORSPHQW
RI�D�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP�LQWHUIDFH�WR�DOORZ�XVHUV�WR�TXHU\�WUDIILF
LQIRUPDWLRQ�E\�D�QXPEHU�RI�ORFDWLRQ�VHDUFK�HQJLQHV�DQG�WR�SURGXFH�XVHU�GHILQHG
WKHPDWLF�PDSV�

The MHTIS Online Traffic
Report System FDQ�EH
DFFHVVHG�DW�
XPWLJ�PJPW�XPDQLWRED�FD

Geographic Information Systems (GIS)
&XVWRPL]HG�WUDIILF�IORZ�PDSV�DUH�SURYLGHG�WR�XVHUV�IRU�VSHFLILF�DUHDV�RI�LQWHUHVW�
6LQFH�LWV�LQFHSWLRQ��WKH�0+7,6�KDV�PDLQWDLQHG�DOO�WUDIILF�LQIRUPDWLRQ�RQ�D�*,6
SODWIRUP�ZKHUH�WUDQVSRUWDWLRQ�DQDO\VLV�LV�IDFLOLWDWHG�



AADT Estimation3

$YHUDJH�$QQXDO�'DLO\�7UDIILF��$$'7��HVWLPDWHV�DUH�HVWLPDWHG�DW�DSSUR[LPDWHO\�����
ORFDWLRQ�RQ�SURYLQFLDO�KLJKZD\V�DQG�URDGV�XVLQJ�D�YDULHW\�RI�HTXLSPHQW���2I�WKHVH
ORFDWLRQV�����DUH�SHUPDQHQW�FRXQW�VWDWLRQV��3&6��WKDW�PRQLWRU�WUDIILF�YROXPHV�\HDU�URXQG�
$W�WKH�UHVW�RI�WKH�VLWHV��SRUWDEOH��FRYHUDJH�FRXQWHUV��DUH�XVHG�WR�WDNH�VKRUW�WHUP�VDPSOHV
WR�SURGXFH�HVWLPDWHV�RI�WUDIILF�VWDWLVWLFV���0RVW�VLWHV�DUH�VXUYH\HG�RQ�D�WZR�\HDU�RU�ORQJHU
F\FOH���6KRUW�WHUP�FRXQW�VWDWLRQV�DUH�JHQHUDOO\�VXUYH\HG�WZLFH�IRU����KRXUV�HDFK�WLPH�LQ�WKH
\HDU�WKDW�WKH\�DUH�FRXQWHG�

$$'7�DW�SHUPDQHQW�FRXQWHU�VWDWLRQV�LV�HVWLPDWHG�XVLQJ�WKH�PHWKRG�VSHFLILHG�E\��$670
6WDQGDUG�3UDFWLFH�IRU�+LJKZD\�7UDIILF�0RQLWRULQJ��VHFWLRQ��������$$'7�DW�VKRUW�WHUP�FRXQWV
LV�GHWHUPLQHG�XVLQJ�D�³IDFWRUOHVV�H[SDQVLRQ�PHWKRG´�WKDW�GLUHFWO\�FRPSDUHV�WKH�VKRUW�WHUP
REVHUYHG�YROXPH�ZLWK�WKH�KRXUO\�GDWD�IURP�WKH�VWDWLRQ
V�YROXPH�FRQWURO�VWDWLRQ�RU�7UDIILF
3DWWHUQ�*URXS��73*�����7KH�PHWKRG�XVHG�IRU�H[SDQGLQJ�WUDIILF�VKRUW�WHUP�FRXQWV�LV�DQ
H[WHQVLRQ�RI�WKH��RSHUDWLRQDO�DQDO\VLV��FRQFHSW�SURSRVHG�LQ�WKH�$$6+72�*XLGHOLQHV�

$�FRQWURO�VWDWLRQ�LV�D�3&6�WKDW�LV�EHOLHYHG�WR�H[KLELW�VLPLODU�WUDIILF�IORZ�SDWWHUQV�DV�WKDW�RI
WKH�VKRUW�WHUP�FRXQW�VLWH���,I�GDWD�IRU�WKH�FRQWURO�VWDWLRQ�LV�QRW�DYDLODEOH��RU�LV�GHHPHG�WR�EH
LQDSSURSULDWH�IRU�H[SDQGLQJ�WKH�VKRUW�WHUP�FRXQW��WKHQ�WKH�VKRUW�WHUP�FRXQW�LV�H[SDQGHG
EDVHG�RQ�D�WUDIILF�SDWWHUQ�JURXS���$�73*�LV�D�JURXS�RI�SHUPDQHQW�FRXQWHUV�WKDW�H[KLELW
VLPLODU�WHPSRUDO�WUDIILF�FKDUDFWHULVWLFV���7KH�H[SDQVLRQ�PHWKRG�DVVXPHV�WKDW�WUDIILF
YROXPHV�DW�WKH�SHUPDQHQW�FRXQWHU�RU�73*�DUH�SURSRUWLRQDO�WR�WKRVH�REVHUYHG�DW�WKH�VKRUW�
WHUP�FRXQW�VLWH�IRU�WKH�VDPH�WLPH�SHULRG���7KLV�UHODWLRQVKLS�LV�GHILQHG�E\�WKH�IROORZLQJ
HTXDWLRQ�

$$'7 Short-Term SIte $$'7 Control Station

92/80( Short-Term SIte
 

92/80( Control Station

6LQFH�WKH�WUDIILF�SDWWHUQ�DW�D�VKRUW�WHUP�FRXQW�LV�XQNQRZQ��WKH�VKRUW�WHUP�FRXQW�PXVW�EH
UHODWHG�WR�D�73*�RU�D�3&6�WR�HVWLPDWH�WKH�$$'7�IURP�WKH�VKRUW�WHUP�FRXQW���7KH
DVVLJQPHQW�RI�ERWK�WKH�73*�DQG�3&6�LV�EDVHG�RQ�WKH�NQRZOHGJH�RI�WKH�DFWLYLW\�V\VWHP
VXUURXQGLQJ�WKH�VKRUW�WHUP�FRXQW�VLWH��7KH�DVVLJQPHQW�RI�WKH�VKRUW�WHUP�FRXQW�ORFDWLRQ�WR�D
FHUWDLQ�73*�DQG�3&6�LV�HPSLULFDO�LQ�QDWXUH�DQG�UHTXLUHV�D�JUHDW�GHDO�RI�NQRZOHGJH�RI�WKH
DFWLYLW\�V\VWHP�VXUURXQGLQJ�WKH�VKRUW�WHUP�VLWH�

                                                          
��&OD\WRQ��$ODP��/XFDV��HW�DO����'HVLJQ�'HYHORSPHQW��DQG�,PSOHPHQWDWLRQ�RI�D�7UDIILF�0RQLWRULQJ�6\VWHP�IRU�0DQLWRED�+LJKZD\V
DQG�7UDQVSRUWDWLRQ����8QLYHUVLW\�RI�0DQLWRED�7UDQVSRUW�,QVWLWXWH��$SULO������



Recent Enhancements

Traffic Pattern Group Definition4

7R�LPSURYH�WKH�UHSUHVHQWDWLRQ�RI�SURYLQFLDO�KLJKZD\�73*V��D�QHZ�PHWKRGRORJ\�RI�GHILQLQJ
DQG�DVVLJQLQJ�73*V�ZDV�GHYHORSHG�E\�XVLQJ�DQ�H[SDQGHG�VWXG\�UHJLRQ�FRQVLVWLQJ�RI
0DQLWRED�DQG�6DVNDWFKHZDQ���7KLV�LQWHU�SURYLQFLDO�FRRSHUDWLRQ�DOORZHG�WKH�WUDQVSRUWDWLRQ
V\VWHP�WR�EH�EHWWHU�FKDUDFWHUL]HG�UHVXOWLQJ�LQ�LPSURYHG�$$'7�HVWLPDWHV�IRU�0DQLWRED¶V
VKRUW�WHUP�FRXQW�VLWHV���7KLV�GHYHORSPHQW�ZDV�DQ�HQFRXUDJLQJ�VWHS�LQ�WKH�FRRSHUDWLRQ�DQG
GDWD�VKDULQJ�SROLFLHV�EHWZHHQ�MXULVGLFWLRQV���7KLV�PHWKRG�DOVR�SUHVHQWHG�D�QHZ

WUDQVSDUHQW
�PHWKRGRORJ\�IRU�DVVLJQLQJ�VKRUW�WHUP�FRXQW�VLWHV�WR�DSSURSULDWH�73*V�DQG
FRQWURO�VWDWLRQV�

7KH�TXDOLW\�RI�WKH�$$'7�HVWLPDWH�GHSHQGV�RQ�WKH�TXDOLW\�RI�WKH�73*�WR�ZKLFK�WKH�VKRUW�
WHUP�FRXQW�VLWH�LV�DVVLJQHG���$�73*�ZKLFK�GRHV�QRW�UHIOHFW�WKH�DFWXDO�WUDIILF�SDWWHUQ�DW�WKH
VKRUW�WHUP�FRXQW�VLWH�WR�ZKLFK�LW�LV�DVVLJQHG�ZLOO�UHVXOW�LQ�$$'7�HVWLPDWHV�ZKLFK�DUH
LQDFFXUDWH���7KH�UHJLRQ�FRQVLVWLQJ�RI�0DQLWRED�DQG�6DVNDWFKHZDQ�ZDV�VHOHFWHG�EHFDXVH
WKH�WZR�SUDLULH�SURYLQFHV�VKDUH�PDQ\�KLJKZD\V�DW�WKH�SURYLQFLDO�ERUGHU�DQG�WKH�WUDIILF
SDWWHUQV�RQ�WKHVH�DQG�PDQ\�RWKHU�KLJKZD\V�LQ�WKH�UHJLRQ�FDUH�OLNHO\�VLPLODU���$V�ZHOO��WKH
WUDIILF�PRQLWRULQJ�SUDFWLFHV�RI�WKH�WZR�MXULVGLFWLRQV�DUH�FRPSDUDEOH���+RZHYHU��WUDIILF�GDWD
ZDV�QRW�SUHYLRXVO\�H[FKDQJHG�

7KH�WUDIILF�SDWWHUQV�RQ�KLJKZD\V�LQ�WKH�UHJLRQ�DUH�H[DPLQHG�WR�GHYHORS�73*V���7KH�GDWD
IURP�HDFK�SHUPDQHQW�FRXQWHU�LQ�0DQLWRED�DQG�6DVNDWFKHZDQ�ZDV�VXPPDUL]HG�LQWR
VHDVRQDO��PRQWKO\��DQG�DYHUDJH�KRXUO\�WUDIILF�YDULDWLRQV�DW�SHUPDQHQW�FRXQWHU�VLWHV�IURP
�����DQG��������*URXSV�ZHUH�ILUVW�GHYHORSHG�EDVHG�RQ�WKH�VHDVRQDO�YDULDWLRQV�DW�HDFK
SHUPDQHQW�FRXQWHU�VLWH��DQG�WKHQ�IXUWKHU�GHILQHG�E\�VXE�GLYLGLQJ�HDFK�JURXS�

3HUPDQHQW�FRXQWHUV�ZLWK�VLPLODU�VHDVRQDO�WUDIILF�SDWWHUQV�DUH�JURXSHG�XVLQJ�WKH�&OXVWHU
DQDO\VLV���)LYH�VHDVRQDO�FRXQWHU�JURXSV�ZHUH�GHWHUPLQHG�E\�FRPSDULQJ�WKH�PHDQ�PRQWKO\
IDFWRUV�RI�HDFK�JURXS�XVLQJ�7XNH\�PXOWLSOH�PHDQV�WHVW���7KH�ILYH�VHDVRQDO�JURXSV�ZHUH
IXUWKHU�VXE�GLYLGHG�EDVHG�RQ�WKH�DYHUDJH�ZHHNGD\�DQG�ZHHNHQG�KRXUO\�WUDIILF�SDWWHUQV�WR
SURGXFH�VHYHQ�PDMRU�73*V���7KH�JURXSV�DUH�QDPHG�3UDLULH�*URXSV�EHFDXVH�RI�WKH�UHJLRQ
LQ�ZKLFK�WKH\�DUH�ORFDWHG�

2QFH�WKH�QHZ�3UDLULH�*URXSV�ZHUH�GHWHUPLQHG��D�QHZ�PHWKRG�RI�DVVLJQLQJ�73*V�WR�ERWK
3&6�DQG�VKRUW�WHUP�FRXQW�VLWHV�ZDV�VSHFLILHG�E\�H[DPLQLQJ�WKH�WUDIILF�SDWWHUQV�ZLWK
UHVSHFW�WR�JHRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SHUPDQHQW�FRXQWLQJ�VWDWLRQV���7KLV�DVVLJQPHQW
SURFHVV�LV�FXVWRPL]HG�IRU�WKH�SUDLULH�UHJLRQ�DQG�KDV�EHHQ�XVHG�VLQFH��������'XULQJ�WKH
DQQXDO�HVWLPDWLRQ�SURFHVV��LI�$$'7�HVWLPDWHV�VHHP�XQUHDVRQDEOH�73*�DVVLJQPHQWV�DUH
UH�HYDOXDWHG�ZLWK�FKDQJHV�DSSURSULDWHO\�GRFXPHQWHG�

                                                          
��<HRZ��-HVVLH���(QKDQFLQJ�(VWLPDWHV�RI�$QQXDO�$YHUDJH�'DLO\�7UDIILF�RQ�0DQLWRED�3URYLQFLDO�+LJKZD\V����0��6F��7KHVLV�
8QLYHUVLW\�RI�0DQLWRED���0DUFK������



Prairie Group 1�URXWHV�DUH�ORFDWHG�LQ�RU�QHDU�D�PDMRU�XUEDQ�FHQWHU�VXFK�DV�:LQQLSHJ���7KHVH�VLWHV�VKRZ
YHU\�KLJK�PRUQLQJ�DQG�DIWHUQRRQ�SHDNV�GXULQJ�WKH�ZHHNGD\V�ZLWK�UHODWLYHO\�OLWWOH�VHDVRQDO�YDULDWLRQ�

Prairie Group 6�URXWHV�VHUYH�DUHDV�ZKHUH�WKH�WUDIILF�LV�DOPRVW�H[FOXVLYHO\�VHDVRQDO�UHFUHDWLRQDO���7KH
KRXUO\�SDWWHUQ�VKRZV�YHU\�KLJK�ZHHNHQG�WUDIILF�SHDNV�FRPSDUHG�WR�ZHHNGD\�WUDIILF�ZKLOH�H[KLELWLQJ�YHU\�KLJK
VXPPHU�YROXPHV�

Continuing development…
♦ +LVWRULFDO�WUDIILF�GDWD�IURP������SHUPDQHQW�FRXQW�VWDWLRQV�LV�FXUUHQWO\�EHLQJ�XVHG

WR�HYDOXDWH�WKH�73*V�XVLQJ�D�QHXUDO�QHWZRUN�
♦ (IIRUWV�DUH�EHLQJ�PDGH�WR�DQDO\]H�WKH�HQWLUH�SUDLULH�UHJLRQ��FRQVLVWLQJ�RI�0DQLWRED�

6DVNDWFKHZDQ��1RUWK�'DNRWD��DQG�0LQQHVRWD��DV�D�VLQJOH�WUDQVSRUWDWLRQ�DFWLYLW\
DUHD���7KLV�DQDO\VLV�LV��EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�SURYLQFLDO�DQG�VWDWH
KLJKZD\V�ZLOO�H[KLELW��VLPLODU�WUDIILF�FKDUDFWHULVWLFV�

♦ 807,*�LV�QRZ�GHYHORSLQJ�D�WUDIILF�PRQLWRULQJ�SURJUDP�IRU�WKH�&LW\�RI�:LQQLSHJ�
7KH�LQWHJUDWLRQ�RI�ERWK�:LQQLSHJ�VWUHHW�DQG�0DQLWRED�KLJKZD\�WUDIILF�LQIRUPDWLRQ
ZLOO�SURYLGH�H[FHOOHQW�FRYHUDJH�IRU�UHJLRQDO�DQDO\VLV�
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Quality-Control of AADT Estimates5

2QH�RI�WKH�REMHFWLYHV�RI�RQ�JRLQJ�GHYHORSPHQW�RI�0+7,6�LV�WR�HQKDQFH�WKH�TXDOLW\�FRQWURO
HYDOXDWLRQ�RI�LWV�SURGXFWV��FKLHIO\�WKH�$$'7�HVWLPDWHV�RI�WKH�V\VWHP���7KH�PHWKRGRORJ\
XVHG�LQ�WKH�0+7,6�SURFHVV�LV�IXOO\�GRFXPHQWHG�DQG�DOORZV�IRU�WKH�UHSURGXFWLRQ�RI
HVWLPDWHV�WKDW�DUH�ILQDOO\�PDGH���7KH�FXUUHQW�PHWKRGRORJ\�XVHV�KXPDQ�LQWHUYHQWLRQ�IRU
HYDOXDWLQJ�GDWD�LQSXW�LQWR�WKH�V\VWHP���7KH�UDZ�GDWD�LV�VFUHHQHG�DQG�YHULILHG�EHIRUH�EHLQJ
DFFHSWHG�LQWR�WKH�GDWDEDVH�

$�QHZ�PHWKRG�ZDV�GHYHORSHG�LQ������WR�V\VWHPDWLFDOO\�HYDOXDWH�FRPELQHG�$$'7
HVWLPDWHV�E\�HYDOXDWLQJ�WKH�FRQVHUYDWLRQ�RI�IORZ�DW�LQWHUVHFWLRQV�ZKLOH�WUHDWLQJ�$$'7�SRLQW
HVWLPDWHV�DV�WUDIILF�IORZ�DORQJ�FRQWLQXRXV�OLQNV���5XQQLQJ�RQ�D�*,6��WKLV�³LQWHUVHFWLRQ�
EDODQFLQJ´�WHFKQLTXH�LGHQWLILHV�SRWHQWLDO�HUURUV�LQ�$$'7�HVWLPDWHV�RI�DQ�³LPEDODQFHG´
LQWHUVHFWLRQ�DQG�PHWKRGRORJLFDOO\�VHHNV�WR�LVRODWH�SRWHQWLDO�VRXUFHV�RI�HUURU�

$�SULQFLSDO�FKDUDFWHULVWLF�RI�IORZ�LQ�D�QHWZRUN�LV�WKDW�LW�LV�FRQVHUYHG�DW�D�VLQJOH�QRGH��RU�LQ
WKLV�FDVH��DQ�LQWHUVHFWLRQ���7KH�PHWKRG�HYDOXDWHV�WKH�FRQVHUYDWLRQ�RI�IORZ�E\�HTXDWLQJ�WKH
IORZV�HQWHULQJ�WKH�QRGH�WR�WKH�IORZV�OHDYLQJ�WKH�QRGH�IRU�HDFK�SRVVLEOH�IORZ�VFHQDULR���,I
WKH�HTXDWLRQ�LV�VDWLVILHG��WKHQ�WKH�IORZ�LV�FRQVHUYHG��DQG�WKH�QRGH�LV�VDLG�WR�EH�³EDODQFHG´�
&RQYHUVHO\��LI�WKH�HTXDWLRQ�LV�QRW�VDWLVILHG��FRQVHUYDWLRQ�RI�IORZ�LV�QRW�DFKLHYHG��DQG�WKH
QRGH�LV�VDLG�WR�EH�³LPEDODQFHG´�

(DFK�UXOH�LV�DSSOLHG�WR�HDFK�LQWHUVHFWLRQ�LQ�WKH�V\VWHP���7KH�YROXPH
GLIIHUHQFH�EHWZHHQ�WKH�IORZ�HQWHULQJ�DQG�OHDYLQJ�WKH�QRGH�LV
TXDQWLILHG�E\��EDODQFLQJ�UXOHV����7KLV�GLIIHUHQFH�WHUPHG�WKH�³PHDVXUH
RI�LPEDODQFH´���,Q�VKRUW��LW�LV�WKH�GHILFLW�RU�VXUSOXV�LQ�WUDIILF�QHHGHG�WR
FRQVHUYH�IORZ�DW�WKDW�LQWHUVHFWLRQ�

7KH�PHDVXUH�RI�LPEDODQFH�RI�HDFK�LQWHUVHFWLRQ�FDQQRW�EH�FRPSDUHG�GLUHFWO\�EHFDXVH�HDFK
LQWHUVHFWLRQ�KDV�D�GLIIHUHQW�DPRXQW�RI�WRWDO�DFWLYLW\���)RU�H[DPSOH��FRQVLGHU�WZR�GLIIHUHQW
$$'7�HVWLPDWHV��RQH�RI������YHKLFOHV�SHU�GD\�DQG�DQRWKHU�����YHKLFOHV�SHU�GD\���,I�D
VXUSOXV�RI�����YHKLFOHV�SHU�GD\�UHVXOWV�DW�ERWK�VLWHV��WKH�SHUFHQW�GLIIHUHQFH�IRU�WKH�KLJK
YROXPH�FRXQW�ZRXOG�RQO\�EH���SHUFHQW�FRPSDUHG�WR�WKH����SHUFHQW�IRU�WKH�ORZ�YROXPH
FRXQW���)RU�WKLV�UHDVRQ��YROXPH�GLIIHUHQFHV�RI�DOO�LQWHUVHFWLRQV�LQ�0DQLWRED�FDQQRW�EH
FRPSDUHG�GLUHFWO\�WR�RQH�DQRWKHU�

7KH�YROXPH�GLIIHUHQFH�LV�QRUPDOL]HG�DFFRUGLQJ�WR�WRWDO�WUDIILF�HQWHULQJ�DQG�OHDYLQJ�DQ
LQWHUVHFWLRQ�XVLQJ�WKH�³,PEDODQFH�$FWLYLW\�5DWLR´���7KH�,PEDODQFH�$FWLYLW\�5DWLR�LV�WKH
LPEDODQFH�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�WRWDO�DFWLYLW\�

,0%$/$1&(�$&7,9,7<
5$7,2  

,PEDODQFH
7RWDO�$FWLYLW\

                                                          
��0HOFKLRUUH��0DULQD���³$XWRPDWHG�4XDOLW\�&RQWURO�(YDOXDWLRQ�RI�7UDIILF�9ROXPH�(VWLPDWHV�IRU�0DQLWRED�+LJKZD\V´���%�6F��7KHVLV�
8QLYHUVLW\�RI�0DQLWRED��$SULO������
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7KH�WRWDO�DFWLYLW\�DW�DQ�LQWHUVHFWLRQ�LV�WDNHQ�DV�WKH�VXP�RI�WKH�$$'7�HVWLPDWHV�RI�HDFK�OLQN
FRQQHFWLQJ�DW�WKDW�QRGH���7KH�,PEDODQFH�$FWLYLW\�5DWLR�DV�D�IXQFWLRQ�RI�WKH�WRWDO�DFWLYLW\�DW
DQ�LQWHUVHFWLRQ�IRUPV�WKH�EDVLV�RI�GHWHUPLQLQJ�ZKLFK�LQWHUVHFWLRQV�DUH�SRRUO\�EDODQFHG�

7KH�ODVW�VWHS�LQ�WKH�TXDOLW\�FRQWURO�PHWKRG�LV�WR�HYDOXDWH�WKH�LQGLYLGXDO�$$'7�HVWLPDWHV�RI
WKH�OLQNV�RI�LPEDODQFHG�LQWHUVHFWLRQV��)LUVW��WKH�UHODWLRQVKLS�EHWZHHQ�LPEDODQFHG
LQWHUVHFWLRQV�LQ�WKH�V\VWHP�LV�HVWDEOLVKHG�VXFFHHGHG�E\�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�VRXUFHV
RI�HUURU���7KH�OLQN�HYDOXDWLRQ�DWWHPSWV�WR�H[SODLQ�WKH�LPEDODQFH�DW�WKH�LQWHUVHFWLRQ�GXH�WR�D
SRRU�$$'7�HVWLPDWH��WKHQ�WR�UHFRPPHQG�PHDVXUHV�WKDW�PD\�LPSURYH�WKH�HVWLPDWH�LQ�WKH
IXWXUH���1RWH�WKDW�WKLV�PHWKRG�QHYHU�DOWHUV�DQ�$$'7�HVWLPDWH�

Continuing development…
♦ 8VLQJ�WKH�VDPH�DSSURDFK��IXUWKHU�GHYHORSPHQW�RI�DXWRPDWHG�TXDOLW\�FRQWURO

WHFKQLTXHV�EDVHG�RQ�QHWZRUN�SULQFLSOHV�DUH�EHLQJ�GHYHORSHG���7KHVH�LQFOXGH�D
URXWH�FRQVLVWHQF\�PHWKRG�WKDW�ZRXOG�WUHDW�$$'7�HVWLPDWHV�DV�FRQWLQXXP�RI�WUDIILF
IORZ�IURP�RQH�OLQN�WR�WKH�QH[W���$GMDFHQW�$$'7�HVWLPDWHV�WKDW�KDYH�GLIIHULQJ
PDJQLWXGHV�EH\RQG�WKDW�H[SHFWHG�ZRXOG�EH�LQYHVWLJDWHG���7KLV�V\VWHP�FRXOG
LQFRUSRUDWH�WKH�NQRZOHGJH�RI�KLVWRULFDO�WUDIILF�SDWWHUQV�DQG�GHPRJUDSKLF�FKDQJHV
VR�WKDW�ODUJH�GLIIHUHQFHV�LQ�YROXPHV�IURP�SUHYLRXV�\HDUV�FRXOG�EH�LGHQWLILHG�DQG
DFFRXQWHG�IRU�



Truck Traffic Information System

0DQ\�SODQQLQJ��HQJLQHHULQJ��DQG�PDQDJHPHQW�LVVXHV�IDFLQJ�0+7�DUH�GHSHQGHQW�RQ�WKH
NQRZOHGJH�DERXW�SDVW��SUHVHQW�DQG�IXWXUH�WUXFN�YROXPHV�DQG�FKDUDFWHULVWLFV���807,*�LV
FXUUHQWO\�GHYHORSLQJ�D�QHZ�7UXFN�7UDIILF�,QIRUPDWLRQ�6\VWHP��7�7,6��WR�PRQLWRU�DQG
FODVVLI\�WUXFN�WUDIILF�IORZV�RQ�ORZ�YROXPH�KLJKZD\V�LQ�0DQLWRED���$W�WKLV�WLPH��QLQH
DXWRPDWLF�YHKLFOH�FODVVLILHUV��$9&V��DQG�HLJKW�ZHLJK�LQ�PRWLRQ�GHYLFHV��:,0��DFW�DV
SHUPDQHQW�FRXQW�VWDWLRQV��$V�ZHOO��PDQXDO�SHUFHQW�WUXFN�VXUYH\V�DQG�VSHFLDO�VXUYH\V
SURGXFH�WUXFN�UHODWHG�GDWD�RQ�DQ��DV�QHHGHG�EDVLV��

WIM and AVC sites DUH
ORFDWHG�DW�WHVW�VLWHV�IRU�WKH
6WUDWHJLF�+LJKZD\�5HVHDUFK
3URJUDP�/RQJ�7HUP�3DYHPHQW
3HUIRUPDQFH�3URMHFW
�6+53�/733��DQG�WKH
&DQDGLDQ�6+53�

7KH�7�7,6�ZLOO�H[SDQG�0+7
V�NQRZOHGJH�EDVH�E\�GHVLJQLQJ��LPSOHPHQWLQJ�DQG�RSHUDWLQJ�D
FRUH�SURJUDP�RI�PRQLWRULQJ�DQG�FODVVLI\LQJ�WUXFN�WUDIILF�IORZV�RQ�HDFK�KLJKZD\�OLQN���7R
SURGXFH�WUXFN�YROXPH�HVWLPDWHV��WKH�7�7,6�PXVW�FUHDWH�DSSURSULDWH�DGMXVWPHQW�IDFWRUV�IRU
FRQYHUWLQJ�VKRUW�WHUP�WUXFN�WUDIILF�FRXQWV�WR�DQQXDO�DYHUDJHV�VLPLODU�WR�WKH�PHWKRG�XVHG�IRU
$$'7�H[SDQVLRQ���7KLV�PHWKRG�UHTXLUHV�WKH�DVVLJQPHQW�RI�HDFK�KLJKZD\�OLQN�WR�DQ
DSSURSULDWH��7UXFN�73*��DQG�SHUPDQHQW�WUXFN�REVHUYDWLRQ�VLWH�VXFK�DV�D�:,0�RU�DQ�$9&
VLWHV���7KLV�QHZO\�DFTXLUHG�LQIRUPDWLRQ�FDQ�WKHQ�EH�XVHG�LQ�WR�HVWLPDWH�D[OH�ZHLJKWV�IRU
PDMRU�WUXFN�FODVVHV�

7R�FRPSOHPHQW�WKH�7�7,6��807,*�LV�SURFHHGLQJ�ZLWK�WKH�DXWRPDWLF�FROOHFWLRQ�RI�WUXFN��
UHODWHG�LQIRUPDWLRQ�DW�0DQLWRED
V�WHQ�SHUPDQHQW�ZHLJK�VFDOHV���7UXFN�ZHLJK�VFDOHV�DQG
PRELOH�LQVSHFWLRQ�VWDWLRQV�REVHUYH��EXW�GR�QRW�UHWDLQ�D�ZHDOWK�RI�WUXFN�GDWD���7KH
LQIRUPDWLRQ�LV�RQO\�UHWDLQHG�LQ�VSHFLDO�FRQGLWLRQV�VXFK�DV�DQ�RYHUZHLJKW�YHKLFOH���7KH
SRWHQWLDO�NQRZOHGJH�WR�EH�JDLQHG�IURP�WKH�ZHLJK�VFDOHV�LV�ODUJH��DQG�WKH�LQKHUHQW�KXPDQ
LQWHUYHQWLRQ�DW�WKH�ZHLJK�VFDOHV�DQG�PRELOH�VWDWLRQV�ZLOO�SURYLGH�DFFXUDWH�DQG�UHOLDEOH�GDWD�
7UXFN�FRQILJXUDWLRQV��D[OH�ZHLJKWV��JURVV�YHKLFOH�ZHLJKWV��FRPSOLDQFH�OHYHOV��RYHUVL]H�DQG
RYHUZHLJKW���ERG\�W\SHV��DQG�D[OH�VSUHDGV�DUH�H[DPSOHV�RI�GDWD�WKDW�LV�REVHUYHG�DW�HDFK
ZHLJK�VFDOH���7KLV�GDWD�FROOHFWLRQ�HIIRUW�ZLOO�EH�GHVLJQHG�DV�DQ�DGGLWLRQ�WR�WKH�QRUPDO
FRQGXFW�RI�WKH�WUXFN�ZHLJKW�HQIRUFHPHQW�SURJUDP�DGPLQLVWHUHG�E\�0+7�DW�VWDWLF�ZHLJK
VFDOHV�DQG�PRELOH�LQVSHFWLRQ�VWDWLRQV�WKURXJKRXW�0DQLWRED���7KH�OHYHO�RI�WHFKQRORJ\
GHSOR\PHQW��IURP�GDWD�FROOHFWLRQ�WKURXJK�GDWD�WUDQVIHU��ZLOO�EH�PDLQO\�GLFWDWHG�E\�WUXFN
WUDIILF�OHYHOV�DQG�ZHLJK�VFDOH�RSHUDWLRQDO�FKDUDFWHULVWLFV�



Summary

7KH�0+7,6�FRQWLQXHV�WR�HYROYH�LQ�UHVSRQVH�WR�XVHUV
�QHHGV���7KH�EDVLF�0+7,6�IUDPHZRUN
ZDV�FUHDWHG�DV�DQ�
RSHQ�DUFKLWHFWXUH
�SHUPLWWLQJ�RQ�JRLQJ�UHVHDUFK�DQG�GHYHORSPHQW���7KH
UHVXOW�LV�PDQ\�HQKDQFHPHQWV�DQG�FRPSOHPHQWLQJ�PRGXOHV���7KH�V\VWHP�GHPRQVWUDWHV�WKH
SDUWQHUVKLS�EHWZHHQ�D�JRYHUQPHQW�DJHQF\�DQG�XQLYHUVLW\�WKDW�FRPELQHG�LQ�ILHOG
H[SHULHQFH�ZLWK�UHVHDUFK�DQG�GHYHORSPHQW�WR�FUHDWH�D�VXFFHVVIXO�WUDIILF�LQIRUPDWLRQ
V\VWHP�


